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BASIC CURRENT DIFFERENTIAL RELAYING 


Current differential relaying is applied to protect many elements of a power system. The simplest 
example of a current differential relaying scheme is shown hi Figure 1. The protected element 
might be a length of circuit conductor, a generator winding, a bus section, etc. From Figure 1 it 
can be seen that current differential relaying is a basic application of Kirchhoffs Current Law. 
The relav onerates on the sum of the currents flowing in the CT secondaries. L + L. For through 
current conditions, such as load or an external fault, the currents hi the two CPs will be equal hi 
magnitude and opposite hi phase (assuming the CT’s have the same ratio and are properly con¬ 
nected). and there will be no current flow hi the relay operate coil [1], 
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Should a short circuit occur within the protected section between the two CT’s, current will flow 
through the operate circuit causing the relay to issue a trip output. 

To improve the selectivity and security of the current differential scheme, it is often designed as a 
percentage restraint differential relay. In a percentage restraint current differential relay, the oper¬ 
ating current is the vector sum of the CT currents. 

loperate — | T | 

This operating current must be greater than some percentage (Kl) of the restraint quantity which 
is derived horn the sum of the magnitude of the individual CT currents. A typical restraint current 
could be: 


Irestaamt k :; ’[ | Ij + | T | ] 


The operating characteristic of the percentage restraint current differential relay with a slope of 
Kl is shown m Figure 2. 









































































Section 1: This is the most sensitive part on the characteristic. In section 1, normal 
currents flow through the protected circuit and its current transformers, and risk for 
higher false differential currents is relatively low. Un-compensated on-load tap- 
changer is a typical reason for existence of the false differential currents in this 
section. Slope in section 1 is always zero percent. 

Section 2: In section 2, a certain minor slope is introduced which is supposed to cope 
with false differential currents proportional to higher than normal currents though 
the current transformers. 

Section 3: The more pronounced slope in section 3 is designed to result in a higher 
tolerance to substantial current transformer saturation at high through-fault currents, 
which may be expected in this section. 

The operate - restrain characteristic should be designed so that it can be expected that: 

• for internal faults, the operate (differential) currents are always safely, i.e. with 
a good margin, above the operate - restrain characteristic 

* for external faults, the false (spurious) opera te currents are safely, i. e. with a good 
margin, below the operate - restrain characteristic 


where: 


slope= ^m 

A Irestrom 


100 % 




RET 670 

Differential Protection 


Basics for Differential Protection 

Ratio compensation of injected current should 
match with the primary and secondary 

Phase Shift should be considered, as by default 
there will be a 180 phase shift 

Vector group is an important factor as to which 
vector group is selected for example dl (30) lag etc 
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Differential Protection 


For example let us consider a Star / Delta transformer of 220kV / HOkV 
and having a current of 800 / 2500A 


220 kV /HOkV 

800/1 A 2500/1 A 
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Differential Protection 


Condition 1 is satisfied i.e. Ratio Compensation 

For 100mA in primary the primary current is 800 x 0.1= 80A 

But the secondary ratio is 2500 / 1, so in order to match the secondary 
current with the primary we consider 2500 x (X) = 80A 

i.e. X = 80/2500 => 32mA 
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Differential Protection 


Condition 2 is satisfied i.e. Phase Shift by the specified vector group 

■ The secondary is delta (DY1) and its 30 degrees lag from the primary, 
so the phase shift is 180-30 = 150. 

■ So the phase angle that has to be set for primary is 0 and the secondary 
is 150 for R phase and so on. 

Phase angle 0 



150 
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Vector group 































































RET 670 

Differential Protection 

Using the CMC gives us the basic understanding 
of differential protection. 

The values of IBIAS & IDIFF can be checked in the 
relay by going to Test menu then to Function 
status then to Differential protection, then to 
T ransf ormerDiff 3 wind. 


The testing can be performed by quick CMC by 
varying the values of magnitude and phase angle. 
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Feedback from IED to Omicron 
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Figure 25: Binary output module (BOM). Output contacts named XA corresponds to rear position X31, X41 

etc. and output con tacts named XB to rear position X32, X42, etc. 
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D|^|H|| Hflf ©I- 


BhlBlxl t |N?| 1 1© %\ Jj|j® 



Analog outputs 

Set Mode 

Direct [j^ 

V Ll-E 

0.000 V 

0.00° 

60.000 Hz 

VL2-E 

0.000 V 

-120.00 a 

60.000 Hz 

VL3-E 

0.000 V 

120.00 n 

60.000 Hz 

1 LI 

0.000 A 

0.00“ 

60.000 Hz 

<\l 

-1 

0.000 A 

-120.00“ 

60.000 Hz 

1 L3 

0.000 A 

120.00“ 

60.000 Hz 


Binary ( 

Bin, out 1 
Bin, out 2 
Bin, out 3 
Bin, out 4 
Bin, Out 5 
Bin, Out 6 
Bin, Out 7 
Bin, Out 8 


FI 0 

F9 


<B 


F5 


F8 


On Trigger 


w Switch off 


Delay: 




Step / Ramp 
Output: |v Ll-E 


Quantity: j Magnitude 

Pulse Ramp 


T | Size: 0,000 V |“ Auto Step 

^ | Time: 


r 


r 


1.0 kVA \^-"^901 

: 1.0 kQ 

/ "" 7.. y ■" ■. 

f JV' \ 'i i 

£ r_'. l_j__L 

0 80* ; 

\ ' < / 

\ j ~~ 

\ > ’ % \ 

\ S f 

X. % 

go. 3v 

'> ' : of 

\ y ' “■ / 

15.0 A 


Select the hardware 


configuration tool. 


Analog Inputs 

Vdc: f 0.000 V Idc: | 0.0000 mA 


Binary Inputs ■ Trigger 

Trip 

R p n/a j 

Start 

# : : n/a j 

Net used 


Hot used 


Not used 


Not used 


Not used 


Not used 


Not used 


Not used 


Overload 

j® ; n: n/a j 


JffJxJ 


zi 


(ENG020) No CMC is connected to PC. 


(ENG020) No CMC is connected to PC, 


mm 


Leusraa 














































































































Using Omicron 


£ OMICRON QuickCMC - [Test View: QuickCMCl] 


d jsjxj 


File Edit View Test Parameters Window Help 

dIb^Ih! ji| jsJIi ©L±l 


Hardware Configuration 


*1 




Analog outpi 


Set Mode 

Direct 


VL1-E 

0.000 V 

0.00 


VL2-E 

0.000 V 

-120.00 


VL3-E 

0.000 V 

120.00 


1 LI 

0.000 A 

0.00 


IL2 

0.000 A 

-120.00 


IL3 

0.000 A 

120.00 


General Analog Outputs j Binary / Analog Inputs j Binary Outputs j DC Analog Inputs | 


F5 


F8 


□ 9 □ 


Step / Ramp 
Output: 

Quantity: [ 


Pulse Ramp 


On Triggi 

W Switc 


3 

3 



VL1-E 

VE 

V Fan ft 

VO 

V(1)-1 

V(l)-1 

V{3)-1 

m;.L, 


Not used 



CMC356 V A 

CMC356 V B 

CMC356 1 A 

CMC356 1 B 

Display 
^ Name 

Connection 

Terminal 





1 ~ 

13 1 

N 

1 

H 

1 

2 

■ 3 1 

N 

1 

2 

■ 3 1 

H 

}fL1-E 


X 














VL2-E 



X 













V L3-E 




X 












V(2)-1 






X 










1 LI 








X 








IL2 









X 







IL3 










X 






l(2)-1 












X 




l(2>2 













X 



IC2)-3 














X 



> Select Analog Outputs tab and select not used option 
for all the 3 voltages, IL2, IL3,1(2)-2 & I(3)-3. 

> After finishing the selection select APPLY & OK for 
applying the settings 


OK 


Cancel 


Help 


-Mi x| 


* 

VL1-E 


J 

VL2-E 


VL3-E 


J 

I LI 


J 

IL2 


J 

IL3 


3 

d 


(ENG020) No CMC is connected to PC. 


(ENG020) No CMC is connected to PC. 


iff ITT 


'IflJia 

























































































































Using Omicron 


^OMICRON QuickCMC - [Test View: QuickCMCi] 


d JffJxJ 


File Edit View Test Parameters Window Help 

p|s?|y| %| bIw«I-»I . 


Hardware Configuration 


x| 


Set Mode 


VL1-E 


VL2-E 


LI 


L2 


LJ 


Analog out|>i 


Direct 


0.000 V 


0.000 V 


0.000 V 


0.000 A 


0.000 A 


0.000 A 


0.00 


- 120.00 


120.00 


0.00 


- 120.00 


120.00 


F5 n ro 

□ t □ 


F8 


Step / Ramp 


Output: |V Ll-E 3 

Quantity: [Magnitude 


I” Pulse Ramp 


General Analog Outputs | Binary / Analog Inputs | Binary Outputs | DC Analog Inputs | 




CMC356 V A 

CMC356 V B 

CMC356 1 A 

CMC356 1 B 


Test Module 

Display 

Connection 






Output Signal 

Name 


Terminal 

— 

M 2 1 

■ 3 1 

|H I 

— 

■ H 1 

M 

M 2 1 

j 

H 

I 1 1 

M 2 1 


1 H 


? 

Not used 

V Ll-E 



X 
















Not used 

VL2-E 




X 















Not used 

VL3-E 





X 














Not used 

V(2)-1 







X 












1 LI 

1 LI 









X 










Not used 

IL2 










X 









Not used 

IL3 











X 








1(1 )-1 

1(1 M 













X 






Not used 

l(2)-2 














X 




Iflfof used zlf(2)-3 















X 



On Triggi 

|7 5witc 


OK 


Cancel 


Apply 


Help 


JfljxJ 


m 

V Ll-E 


J 

VL2-E 


J 

VL3-E 


J 

I LI 


J 

112 


J 

IL3 


zi 


[ENG020] No CMC is connected to PC. 










































































































Using Omicron 


m 


OMICRON QuickCMC - [Test View: QuickCMCi] 


d 


File Edit View Test Parameters Window Help 

Dls?|y| %| ifH^I^I Bl*ffl el 


ihlilxl t l*?l |© %} jfUa 


JffJxJ 




Analog outputs 


Set Mode 


Direct 

T 


I LI 

100.0 mA 

0.00 3 

50.000 Hz 



32.00 mA 

0.00 a 

50.000 Hz 


Binary Outputs 
Bin, out 1 
Bin, out 1 
Bin, out 3 
Bin, out 4 
Bin, Out 5 
Bin, Out 6 
Bin, Out 7 
Bin, Out 8 


r 

n 

r 

r 

r 

r 

r 

n 


FI 0 

F9 

§. 



F5 


F8 


On Trigger 


W Switch off 


Delay: 


I" Ci.CiOO s 


Step / Ramp 


output: 5ize: 

Quantity: || Magnitude ~^\ Time: 

Reset: 


0.000 A \~ Auto Step 
1.000 s I 1 


| 500.0 ms | \/| 



Analog Inputs 


Vdc: | 0.000 V Idc: | 0.0000 mA 


Binary Inputs ■ Trigger 

Trip 

n 

R 


n/a 

Start 

• 

r 


n/a: 

Mot used 





Mot used 





Mot used 





Mot used 





Mot used 





Mot used 





Mot used 





Mot used 





Overload 

• 

r 


n/a : 


> Make sure that the frequency is 
set to 50Hz as the default value the 
omicron takes is 60Hz. 


m 

ILl 


J 

i(i)-i 


> The magnitude & phase angle is 
selected via the CT & vector group 
calculation 


73 

zi 


[ENG020] No CMC is connected to PC. 




























































































Using Omicron 


a 


OMICRON QuickCMC - [Test View: QuickCMCi] 


d Jj9]x] 


[g File Edit View Test Parameters Window Help 

D|e 3|B|I ifll ©144 Bl^l Bl 


ihlslxl t l*?l [e \jM m 










Analog outputs 


Set Mode 


Direct 

▼ 


I LI 

100.0 mA 

0.00 3 

50.000 Hz 



32.00 mA 

0.00 3 

50.000 Hz 


Binary Outputs 
Bin, out 1 
Bin, out 2 
Bin, out 3 
Bin, out 4 
Bin, Out 5 
Bin, Out 6 
Bin, Out 7 
Bin, Out 8 


r 

r 

r 

r 

r 

r 

r 

r 


FI 0 

F9 

§. 

% 


F5 


F8 


On Trigger 


P Switch off 


Delay: 


| 0.000 s 



Analog Inputs 

Vdc: | 0.000 V Idc: | 0.0000 mA 



Binary Inputs ■ Trigger 

Trip 

• 

R 


n/a | 

Start 

• 

r 


n/a j 

Not used 





Not used 





Not used 





Not used 





Not used 





Not used 





Not used 





Hot used 





Overload 

• 

r 


n/a j 


I LI 


The user can vary the magnitude 
or the phase angle of IL1 or I(l)-1 
by selecting the output and the 
quantity in the Step / Ramp 
option as shown in the slide. 


J 

KD-i 


~z 


(ENG020) No CMC is connected to PC. 



































































































Using Omicron 


OMICRON QuickCMC - [Test View: QuickCMCl] 


File Edit View Test Parameters Window Help 


d 






































































































RET 670 

CT Connections between the IED and Omicron 356 


RET 670 IED 


OMICRON 356 


h#-. 





PN 





AIOI(I) 

3 

3 

AI02 [I k 

3 

3 

AIQ3U) 

3 

f" 

A\t)UM 

3 

3 

AlOSill 

3 

3 

mm 

3 


AI07CI OR U) 

3 

3 

AlOflfl OR U) 

3 

3 

AI09LI OR U) 

3 

_,1 

3 

1 

Allan OR 11} 

3 

3 

Amu or u> 

3 

3 

AI12CI OR LI} 

=3 

k 


1 

i 



Before switching the power ON, make sure 
that the IED & Omicron is earthed 



























































































Feedback from IED to Omicron 


Connection for feedback from 

IED to Omicron 



|aox= xa 
h r- 


i 50 X= XES 

il 


J 13 

r _ — __ 

15 

l 

'16 



he 

r -- 



LC C ATI DN= PN 


BQ.Q2 


ISC .0 J 


B-C .04 


ec.o? 


BQ.13 


BC.1B 


&C .20 


BC.J1 


BC.23 


B0.24 


CONFIGURATION 































i i i i 


H 


Figure 25: Binary output module (BOM). Output contacts named XA corresponds to rear position X31, X41 

etc. and output contacts named XB to rear position X32, X42, etc. 








































































































































































RET 670 - CT RATIO 


B Local Server\RET 670 LAB 24-03-10 - PCM 600 


File Edit View Tools IED Window Help 

& Q ' jT^ B I ife iff ® O I « I a 


MJ SJ 

▼ * x 


Output 


']=} l[¥ Q D B Blfr ^|[lD| Bill 


X RET 670 IEC - Parameter ... 


Plant Structure 


Group / Parameter Name 

IED Value 

PCValue 

Unit 

Min 

Man 


NAMECH1 


TRM40-CH1 



13 character(s) 

□ 0 RET 670 LAB 24-03-10 

□■■■■■ JJ Region 

□. -rlr Substation 


RatedTransI 


1.0 

A 

0.1 

300.0 

[=]. Voltage Level 

B. ^ Bay 

■ - RET 670 IEC 


CTStarPointl 


ToObject 





CTsecI 


1 

A 

1 

10 

□ . B Settings 

.. O Activate setting group 

0 . B Time 

□. B General settings 

[j. B Power system 

[j] . B Communication 

[j. B Analog modules 


^^^rim^ 


BOO 

A 

1 

33333 


NAMECH2 


TRM40-CH2 



13 character(s) 


RatedTrans2 


1.0 

A 

0.1 

300.0 


CTStarPoint2 


ToObject 





^THec^™ 


1 - 

* 

1 - 

7T3 - 

fl HiEIEEIHR 


CTprim2 


BOO 

A 

1 

9999S 

. O Reference 


NAMECH3 


TRM40-CH3 



13 character(s) 

!±r ■ B 3PhaseAn 
03. B SPKAnaloc 


RatedTrans3 


1.0 

A 

0.1 

300.0 

|j. B 1/0 modules 

i . B HMI 

ED. B Differential prote 

0 . B Current protectic 

0. B Voltage protectic 

i . B Control 

0. B Monitoring 

0. B Metering 

0. B Setting group N1 


CTStarPoint3 


ToObject 





CTsec3 


i 

A 

i 

10 




800 

i 

j 

.22222 


NAMECH4 


TRM40-CH4 



13 character(s) 


RatedTrans4 


1.0 

A 

0.1 

300.0 


CTStarPoint4 


ToObject 





CTsec4 


1 

A 

1 

10 


CTprim4 


2500 

A 

1 

99999 


NAMECH5 


TRM40-CH5 



13 character(s) 


RatedTransS 


1.0 

A 

0.1 

300.0 


CTStarPointS 


ToObject 





CTsecS 


1 

A 

1 

10 

11_1 ±J 












tOX 



▼ * X 


J 


Logging 


Wednesday, March 31,2010 G:11:5G PM ABB A 
















































































RET 670 - CT RATIO 


ffl Local Server\RET 670 MODIFIED 7-4-10 - PCM 600 


JaJx] 


File Edit View Tools IED Window Help 

* aiife b i « la 


_i a 


Project EKplorer 


>[g|[Wa d a 

▼ ¥ X 


D I B U 


Plant Structure 


□. <u Region 

□. y|r Substation 

& 




Voltage Level 
El Bay 


0 


i RET 670 IEC 

S. B Settings 

O Activate setting group 
B Time 

E B General settings 

0 B Power system 

0 B Communication 
□■■■ B Analog modules 

o 


E 


O Analoglnputs9land3U 2 
O Reference channel service values 
B 3PhaseAnalogGroup 
B 3PhAnalogSummationGroup 
0- B 1/0 modules 

0. B HMI 

B Differential protection 
B B T ransformerD iff3Wind(PD I F,87T) 

. O T3D1 

0- B Current protection 
0- • B Voltage protection 
E - B Control 
0 - B Monitoring 

0. B Metering 

0 . B Setting group N1 

0. B Differential protection 

B B T ransf ormerD if f 3Wind(PD I F,S7T) 
. O T3D1 

i. B LowlmpREF(PDIF,87N) 

B HiqhlmpDifferentialfPDIF,B7] 


0 - 


d 


RET 670 IEC - Parameter ... 


▼ <1 > X 



Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Man 


NAMECH3 


TRM40-CH3 



13 character(s) 


RatedTrans3 


1.0 

A 

0.1 

300.0 


CTStarPoint3 


ToObject 





CT sec3 


1 

A 

1 

10 


CT prim3 


800 

A 

1 

88888 


NAMECH4 


TRM40-CH4 



13 character(s) 


RatedTrans4 


1.0 

A 

0.1 

300.0 


CTStarPoint4 


ToObject 





CT sec4 


1 

A 

1 

10 


CT prim4 


2500 

A 

1 

88888 


NAMECH5 


TRM40-CH5 



13 characterfsl 








RatedTrans5 


1.0 

A 

0.1 

300.0 


CTStarPointS 


ToObject 




— 

CTsec5 


i 

A 

1 

10 

CT primS 


2500 

A 

1 

88888 








f JAf'lLLI 







RatedTransG 


1.0 

A 

0.1 

300.0 


CTStarPointG 


ToObject 




— 

CT secG 


1 

A 

1 

10 

CT primG 


2500 

A 

1 

88899 



TRhMn.n-l 7 









RatedTrans7 


1.0 

A 

0.1 

300.0 


; Output 


Date and Time 

Category 

User 

Object 

Message 

(J/ 5/4/2010 10:35:55.230 AM 

Message 

[local]\admin - Syste... 

System 

Project closed: IN-L-INAA009057\PCMSERVER\RET G70 LAB PRATC 

CJ/ 5/4/2010 10:35:55.471 AM 

Message 

[local]\admin - Syste... 

1, ' : " 1 ... "" ' 1 ..: 

System 

Project opened: IN-L-INAA009057\PCMSERVER\RET G70 MODIFIED 7-4-10 


il 


Logging 


▼ ¥ X 



Tuesday, May 04, 2010 3:16:05 PM ABB a 






























































































Relay parameter settings 


Q Local Server\RET 670 MODIFIED 7-4-10 - PCM 600 


File Edit View Tools IED Window Help 

® | ife [S' H 0 10 & j a 


: Project Explorer 


'=s 1 1 D 0 0 

▼ * X 


B Ifi" □ I fi I 


Plant Structure 


□. <U Region 

B■■■■■ Substation 

S - tth - Voltage Level 

B. p Bay 

\=\ . i RET G70 IEC 

E. B Settings 

O Activate setting group 




j B Time 

□ B General settings 

El. B Power system 

0. B Communication 

B B Analog modules 

O Analoglnputs9land3U 1 
O Analoglnputs9land3U 2 
O Reference channel service values 

j B 3PhaseAnalogGroup 

il B 3PhAnalogSummationGroup 

EJ B I/O modules 

B . B HMI 

B Differential protection 
&. B T ran sformerD iff3Wind[PD I F.87T ] 

j --- o f jfff i 

EJ B Current protection 

B B Voltage protection 

El. B Control 

El. B Monitoring 

B . B Metering 

S. B Setting group N1 

B B Differential protection 

B B T ransf ormerD if f 3Wind[PD I F,87T) 

1 . O T3D1 


'RET 670 IEC - Parameter ... 


; Output 


Date and Time 

Category 

User 

Object 

Message 

5/4/2010 10:35:55.236 AM 

Message 

[local]\admin - Syste... 

System 

Project closed: IN-L-INAA009057\PCMSERVER\RET 670 LAB PRATC 

5/4/2010 10:35:55.471 AM 

Message 

[local]\admin - Syste... 

System 

Project opened: IN-L-INAA009057\PCMSERVER\RET 670 MODIFIED 7-4-10 


d JUxJ 


T <1 l> X 



Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Maw 

► 

T3D1 







RatedVoltageWI 


r 

220.00 ^ 


kV 

0.05 

2000.00 


RatedVoltageW2 



110.00 


kV 

0.05 

2000.00 


RatedVoltageW3 



10.50 


kV 

0.05 

2000.00 


RatedCurrentWI 



250 


A 

1 

99999 


RatedCurrentW2 



500 


A 

1 

99999 


RatedCurrentW3 



5240 


A 

1 

99999 


ConnectTypeWI 



WYE (Y) 






ConnectTypeW2 



Delta (D) 






ConnectTypeW3 



WYE (Y) 






ClockNumberW2 



1 [30 deg lag] 






ClockNumberW3 



0 [0 deg] 






ZSCurrSubtrWI 



On 






ZSCurrSubtrW2 


VOff J 






ZSCurrSubtrW3 


On 





TconfigForWI 


No 





CTIRatingWI 


400 

A 

1 

99999 


CT2RatingW1 


3000 

A 

1 

99999 


TconfigForW2 


Yes 





CT1RatingW2 


2500 

A 

1 

99999 


CT2RatingW2 


400 

A 

1 

99999 


▼ ^ X 




Logging 






















































































s»JAl wlqp 


Relay parameter settings 


■ iDLal Server ,RLT 670 MODIFIED 7-4-10 ■ PCM GGG 


il J®J*J 


Fl» Edit View Toote I ED Window Hefc 

£ Q * frfelfeffHB : ^{ 3 \$1 IiUleiriB DIDEH»»|flBlB|A 


: Project Explorer 


▼ X 


Plant Structure [ 


/RET 670 IEC - Parameter .-{ 


< $ X 


aA Region 
£ Substation 

B Voltage Level 
E ■ U Bay 

S f RET 670IEC 
B O Serft^s 

O Acbvtfe s«i*ng group 


"D 


E 

9 


R 


B Tme 

B General settings 
B B Power system 

B B Comrountcatiefi 

B Analog modules 

O Anato^npulsgiandSU 1 
O Anelog|npMs9land3U 2 
O Reference charrel service values 
0 B 3PhaseAna(ogGroup 

B B 3Ph^naloflSiJiimakxT6cow 

B 170 nwWes 

B HMI 

B Diferenlrtlpotection 

B B T ran sformaP iH^ndlPOl F r fi7T | 

D IFM 

B Cunerl protection 
B Voltage potectiem 
B Control 
B Monilocing 
B Meier mg 
B Setting gioupNl 
B B Dtferoyjalflofectrem 

E B T romformefDifl3w , ^d|P0l F,S7T | 

O TX1 ^ 





RataWolageWI 

22000 

kV 

005 

2000 00 


Rate<iVoliageW2 

11000 

kV 

005 

2000 00 


RatttWolageV/3 

10.50 

kV 

005 

2000100 


HatecCLiierJlWI 

250 rc 

A 

1 

rinnijj 


RafjedCL*iefiW2 

500 

A 

1 

S3399 


Ret»dCuienlW3 

5240A \ 


1 

mayyS 

zraSEH 


>: 


Grotp / Parameter Name 


1ED Value 


PCVdue 


Unit 


Mm 


Maw 


I3D1 


ConheciTypeWI 

Connect!ypeW2 

Connect!ypeW3 

Ck>ckNrm>b*W2 

DockNirnbeMl 

ZSCimSutlrWI 

ZSCurrSubliW2 

ZSCunSUbirW3 

TconfigForWI 

CTIRatngV/l 

CI2RatmdV/l 

TconligforW^ 

CTIRatktfW? 

CT2Ra&tfrf2 


Output 



l=MVA/1.732*220000 


=249.97~250A 


l=MVA/1.732*110000 


=499.94~500A 




■OQOQQ 


* 


Date and Time 

f Ceiegciv 

1 Uw 

1 Object 

J Message 


^5/4/3010 1C3SSS.236AM 

Message 

[localf\admm-Syste... 

System 

ftopet dosed. 1N ■L IEW^CiS05?'-K^S£Fi 1 v f PR'^E T &70 LAE PHATC 

_1 

Tj574/2C10 1 03555.171 AM 

Message 

[tocal^edmm-Syste... 

System 

Project opened INWNM003057SPCMSERVER\lRET ETC MODIFIED 7410 



Logging 


Object Properties 

















































Relay parameter settings 


0 Local Server\RET 670 MODIFIED 7-4-10 - PCM 600 


File Edit View Tools IED Window Help 

g?B <n M 


j j 


-[sjfl 1 □ El El 


□ I fi I A 


Project Explorer 


Plant Structure 


IEI . AA Region 

B Substation 

ES • t?t Voltage Level 
B p Bay 

S. i RET G70 IEC 

□. B Settings 

O Activate setting group 


0 - 

- 


B Time 

B General settings 
B B Power system 

3 B Communication 

□ B Analog modules 

O Analoglnputs9land3U 1 
O Analoglnputs9land3U 2 
O Reference channel service values 

j B 3PhaseAnalogGroup 

ElD B 3PhAnalogSummationGroup 

0■■■■■ B I/O modules 

B . B HMI 

[j . B Differential protection 

B. B T ransformerD iff3Wind(PD I F,S7T) 

. O T3D1 

B B Current protection 

B B Voltage protection 

El. B Control 

B B Monitoring 

B B Metering 

B Setting group N1 
El B Differential protection 

B. B T ransf ormerD if f 3Wind(PD I F,87T) 

O T3D1 


zl 


Output 


d JUx] 




Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Maw 



CTIRatingWI 


400 

A 

1 

99999 


CT2RatingW1 


3000 

A 

1 

99999 


TconfigForW2 


Yes 





CT1RatingW2 


2500 

A 

1 

99999 


CT2RatingW2 


400 

A 

1 

99999 

► 

TconfigForW3 


No 





CT1RatingW3 


3000 

A 

1 

99999 


CT2RatingW3 


3000 

A 

1 

99999 


LocationOLTCI 


Not Used 





LowTapPosOLTCI 


1 


0 

10 


RatedTapOLTCI 


6 


1 

100 


HighT apPsOLTCI 


11 


1 

100 


TapHighVoItTCI 


1 


1 

100 


StepS izeOLTCI 


1.00 

% 

0.01 

30.00 


LocationOLTC2 


Not Used 





LowTapPosOLTC2 


1 


0 

10 


RatedTapOLTC2 


6 


1 

100 


HighTapPsOLTC2 


11 


1 

100 


TapHighVoltTC2 


1 


1 

100 


StepS izeOLTC2 


1.00 

X 

0.01 

30.00 


t <1 > X 


▼ ^ X 


Date and Time 

Category 

User 

Object 

Message 

a 

(J/ 5/4/2010 10:35:55.236 AM 

Message 

[local]\admin - Syste... 

System 

Project closed: IN-L-INAA009057\PCMSERVER\RET 670 LAB PRATC 

il 

(^5/4/2010 10:35:55.471 AM 

Message 

[local]\admin ■ Syste... 

System 

Project opened: IN-L-INAA009057\PCMSERVER\RET 670 MODIFIED 7-4-10 


Logging 























































































Relay parameter settings 


Q Local Server\RET 670 LAB PRATC - PCM 600 


File Edit View Tools IED Window Help 

&a fefHSio a * a a bidq|««I[¥dib|a 


Project EKplorer 


Plant Structure 


0 RET 670 LAB PRATC 

[El. Ail Region 

B Substation 

EE!. ttt- Voltage Level 

EE]. p Bay 

■ RET 670 IEC 


▼ ^ X 


S. B Settings 

. O Activate setting group 

[j. B Time 

. B General settings 

S. B Setting group N1 

□. B Differential protection 

E! B T ransformerD iff3Wind(PD I F.S7T) 


O |8Bin 


0 B Lowl mpR E F(PD I F,87N) 

B B HighlmpDifferential(PDIF,87) 
0- B Current protection 

B B Voltage protection 

0 ■■■ B Frequency protection 
B B Secondary system supervision 
0■■■■■ B Control 

0- B Logic 


^/RET 670 IEC - Parameter ...| _ ^ <1 > X 



Group / Parameter Name IED Value 

PC Value 

! Unit 

Min 

Man 

► 

T3D1 


Operation 

On 





SOTFMode 

Off 



IDiffAlarm 

0.20 

%IB 

0.05 

1.00 


tAlarmDelay 

10.000 

s 

0.000 

60.000 


IdMin 

0.30 

IB 

0.10 

0.60 


EndSectionl 

1.25 

IB 

0.20 

1.50 


EndSection2 

3.00 

IB 

1.00 

10.00 


SlopeS ection2 

40.0 

% 

10.0 

50.0 


SlopeS ection3 

BO.O 

% 

30.0 

100.0 


IdUnre 

10.00 

IB 

1.00 

50.00 


12/11 Ratio 

15.0 

% 

5.0 

100.0 


15/11 Ratio 

25.0 

% 

5.0 

100.0 


CrossBIockEn 

On 



NegSeqDiffEn 

Off 



IMinNegSeq 

0.04 

IB 

0.02 

0.20 


NegSeqROA 

60.0 

Deg 

30.0 

120.0 


OpenCT Enable 

On 



tOCTAIarmDelay 

3.000 

s 

0.100 

10.000 


tOCTResetDelay 

0.250 

s 

0.100 

10.000 


tOCTUnrstDelay 

10.00 

s 

0.10 

6000.00 


l Output ▼ ^ X 


Date and Time 

| Category 

| User 

Object 

| Message 


5/6/2010 10:01:11.866 AM 

Warning 

[local]\admin - Syste... 

T670J 

No goose receive logical devices found. 

1 

5/6/2010 10:01:12.616 AM 

Warning 

[local]\admin - Syste... 

RET 670 IEC 

No goose receive data configured! 


jlL^_1_ liM 


Logging | 

Thursday, May 06, 2010 2:30:32 PM ABB I 
















































































Antony RAJA, INOPC - 08/08/2013 


Pow®r and productivity Jk 

for a better world ^ 




Differential Slope Setting 























Differential Slope Setting 


: OMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


[g! File Edit View 

D|s£|y 


Test Parameters 

iiM©l @ 


Window Help 


Hardware Configuration 


*1 


5hot Test | Search Test | General | Binary 



Fault type 
Ll-E 
C L2-E 
C L3-E 


Result 

Act. 


r L1-L2 
C L2-L3 
C L3-L1 


(ENG020) No CMC is connected to PC. 
(ENG020) No CMC is connected to PC. 


General 


Analog Outputs ] Binary / Analog Inputs | Binary Outputs | IRIG-B & GPS | 




CMC356 V A 

CMC356 V B 

CMC356 1 A 

CMC356 1 B 


Test Module 

Display 

Connection 

?????? 

?????? 

?????? 

?????? 


Output Signal 

Name 

Terminal 

1 

2 


H 

\ 

H 

1 

2 

3 

H 

1 

2 

3 

H 


Not used 

V Ll-E 


X 















Not used 

VL2-E 



X 














Afot used ▼ | 





X 













Not used 

V(2)-1 






X 











1 Prim LI 

1 Prim LI 








X 









1 Prim L2 

1 Prim L2 









X 








1 Prim L3 

1 Prim L3 










X 







1 Sec LI 

1 Sec LI 












X 





1 Sec L2 

1 Sec L2 













X 




1 Sec L3 

1 Sec L3 














X 



Select Apply & OK after doing the analog output 
selection 


OK 


Cancel 


Apply 


Help 


errrrrcrrr 


d 


J*J*] 


J 

V Ll-E 


m 

VL2-E 


J 

VL3-E 


J 

I Prim L.. 


J 

I Prim L.. 


J 

I Prim L.. 


J 

I 5ec LI 


J 

I 5ecL2 


J 

I 5ec L3 











































































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


|^! File Edit View Test Parameters Window Help -1 fi 1 1 X | 







































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


File Edit View Test Parameters Window Help 


a ^i2sj 


JsJzJ 



(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrc err 


























































































Differential Slope Setting 


IOMICRON Diff Operating Characteristic - [Te 


Device Settings 


File Edit View Test Parameters Window ll 
□ |Gg|H| Jto] jjll ©| B|^| Device Settings | 

Device 


Shot Test Search Test 1 General 1 Bi 


Idiff 


IdiFF 

Ibias 


Fault type 
Ll-E 
r L2-E 
if L3-E 


Result 

Act. 


File View 


Ibias 


0.00 In 

0.00 In 


C L1-L2 
C 12-12 
C L3-L1 


0 Cus 
B-0 RIO 




Dev. 


Name/description: 

Manufacturer: 


Device type: 
Device address: 


Serial/model number: 


Additional information 1: 
Additional information 2: 


Substation 

Name: 


Address: 


Bay 


Name: 

Address: 


ABB 


DIFFERENTIAL PROTECTION 


BAY1 


T09878789 


3 WINDING DIFF RELAY 


BALOOK 


FEEDER 01 


Overload Detection Sensitivity 
C* High C Custom 

C Low C Off 


50.000 ms 


Nominal Values 


Number of phases: C 2 0* 3 

f nom: | 50.000 Hz 


V nom (secondary): 


V primary: 


I nom (secondary): 
I primary: 


Residual Voltage/Current 
VLN/ VN: 

IN /1 nom: 


Limits 


V max: 
I max: 


Debounce/Deglitch Filters 
Debounce time: 


Deglitch time: 


110.000 kV(L-L) 


63.508 kV(L-N) 


220.000 kV(L-L) 


127.017 kV(L-N) 


1.000 A 


800.000 A 


1.732 


1.000 


200.000 V(L-L) 


50.000 A 


0.000 s 


OK 


Cancel 


Help 


—i-1- 

4 5 

Ibias [In] 


.JS|x| 


Cancel 


3 


JsJzJ 


I Prim L.. 


& 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec Ll 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
(ENG020) No CMC is connected to PC. 


1 23456789 10 

rrrrrrc err 


For Helpj press FI 















































































































































Differential Slope Setting 


jj RET 670 LAB PRATC 
E JJ Region 
E Substation 

-H- Voltage Level 

B. p Bay 

&■■■■ ■ RET G70IEC 
&■■■■ B Settings 

0 Activate setting group 


RET 670IEC - Parameter. 


a™ 


b- 


B Time 
B General settings 
E. B Power system 

i.. 

a. 

a. 

a. 

&■■■■ 


a- 


B Communication 
B Analog modules 
B I/O modules 
BHMI 

B Differential protection 
B. B T ransformerD iff3Wind(PDI F,87T ] 

i.n jjjjf 

B Current protection 
+ B Voltage protection 

i • B Control 

i B Monitoring 

E B Metering 

B Setting group N1 


Device Settings 


x| 



Group / Parameter Name 

IED Value PC Value 


T3D1 


RatedVoltageWI 

220.00 ^ 


RatedVoltageW2 

110.00 - 


RatedVoltageW3 


10.50 


RatedCurrentWI 


250 


RatedCurrentW2 


500 


RatedCurrentW3 


5240 


ConnectTypeWI 


WYE M 


ConnectTypeW2 


Delta (D) 


ConnectTypeW3 


WYE [YJ 


ClockNumberW2 


0 [0 deg] 

ClockNumberW3 


1 [30 deg lag] 


ZSCurrSubtrWI 


On 


ZSCurrSubtrW2 


Off 

► 

ZSCurrSubtrW3 


On 


TconfigForWI 


No 


CTIRatingWI 


SOO 

CT2RatingW1 


300 


T configForW2 


No 


CT1RatingW2 


2500 

CT2RatingW2 

2500 


Device Settings 


Device 


Nominal Values 


Number of phases: 


C 2 (• 3 



Serial/model number: T09378789 


220.000 kV(L-L) 
|127.017 kV(L-N) 


Additional information 1: 13 WINDING DIFF RELAY 

Additional information 2: 


I nom (secondary): | 1.000 A 

I primary: | 800.000 A 


Substation 

Name: 


BALOOK 


Address: 


MACKAV 


Residual Voltage/Current Factors 
VLN/VN: 

IN/Inom: 


1.732 


Bay 


Name: 

Address: 


FEEDER 01 


MACKAV 


Limits 

Vmax: 


200.000 V (L-L) 


I max: 


50.000 A 


Overload Detection Sensitivity 


Debounce/Deglitch Filters 

(* High 

C Custom 

50.000 ms 

Debounce time: 3,000 ms 

C Low 

Toff 


Deglitch time: | 0,000 s 


OK 


Cancel 


Help 


















































































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


File Edit View Test Parameters Window Help 


JflJxJ 



(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrrrrr 


























































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


J£j File Edit View Test Parameters Window Help 

□ IbHhI ja| jijl! ©| ijf 


DifferenN^I Protection Parameters 


Shot Test | Search Test | General | Bi 

File 


Test Points 


IdifF 


Idiff 

Ibias 


Fault type 
Ll-E 
r L2-E 
If L3-E 


Result 

Act. 


Protected Object^^T j Protection Device j Characteristic Definition | Harmonic] 


Ibias 


0.00 In 


C L1-L2 
C L2-L3 


Protected Object 


Transformer 


Nominal Values 


Winding/Leg Name: 
Voltage: 

Power: 

Vector Group: 
Starpoint Grounding: 
Current: 

Delta-Connected CT: 


t L3-L1 


r 


Dev. 


E 


Vector Group 

|ydiyo 


Number of Windings 
r 2 « 3 


Primary 


Secondary 


T ertiary 


Primary 


220.00 kV 


95.25 MVA 


Yes 


Y 

~3 


No 


249.97 A 

- 3 


Secondary 


110.00 kV 


95.25 MVA 


No 


D1 (D30*) 

- 3 


No 


499.93 A 

- 3 


T ertiary 


10.50 kV 


95,25 MVA 


Yes 


YO (YO*) 

—3 


5.24 kA 


OK 


Cancel 


*] 


I-* 


Help 


0.00 


J 


5 

Ibias [In] 


zi 


JsJzJ 


I Prim L.. 


& 

I Prim L.. 


m 

I Prim L.. 


J 

I 5ec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrrrrr 


For Help, press FI 


















































































































Relay parameter settings 


Q Local Server\RET 670 MODIFIED 7-4-10 - PCM 600 


File Edit View Tools IED Window Help 


J J 


Project Explorer 


>[g|[i a □ El El 

▼ ^ X 


^ s IfW Q I Cl! is. 


Plant Structure 


- JJ Region 

S. rr^r Substation 

[El. ttt Voltage Level 

S. p Bay 

\=\ . i RET G70 IEC 

0. B Settings 

O Activate setting group 




eh 

&■■■ 


+ 


B Time 
B General settings 

El. B Power system 

0. B Communication 

B B Analog modules 

■■■■ O Analoglnputs9land3U 1 
O Analoglnputs9land3U 2 
O Reference channel service values 

■ B 3PhaseAnalogGroup 

■ B 3PhAnalogSummationGroup 
B ■■ B I/O modules 

E! • B HMI 

B Differential protection 
E B T ran sformerD iff3Wind[PD I F.87T ] 

.- □ |f ffP 

B B Current protection 

B B Voltage protection 

B ■■ B Control 

1+1. B Monitoring 

B B Metering 

B Setting group N1 
B B Differential protection 

B- B T ransf ormerD if f 3Wind[PD I F.87T) 
O T3D1 


a 


d 


'RET 670 IEC - Parameter ... 


Output 


d 


▼ <1 l> X 



Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Maw 

► 

T3D1 







RatedVoltageWI 


220.00 

kV 

0.05 

2000.00 


RatedVoltageW2 


f 

110.00 


kV 

0.05 

2000.00 


RatedVoltageW3 



10.50 


kV 

0.05 

2000.00 


RatedCurrentWI 



250 


A 

1 

99999 


RatedCurrentW2 



500 


A 

1 

99999 


RatedCurrentW3 



5240 


A 

1 

99999 


ConnectTypeWI 



WYE (Y) 






ConnectTypeW2 



Delta (D) 






ConnectTypeW3 



WYE (Y) 






ClockNumberW2 



1 [30 deg lag] 






ClockNumberW3 



0 [0 deg] 






ZSCurrSubtrWI 



On 






ZSCurrSubtrW2 



Off 






ZSCurrSubtrW3 


Vnn J 






TconfigForWI 


No 





CTIRatingWI 


400 

A 

1 

99999 


CT2RatingW1 


3000 

A 

1 

99999 


TconfigForW2 


Yes 





CT1RatingW2 


2500 

A 

1 

99999 


CT2RatingW2 


400 

A 

1 

99999 


▼ ^ X 


Date and Time 

Category 

User 

Object 

Message 

a 

(ij 5/4/2010 10:35:55.236 AM 

Message 

[local]\admin - Syste... 

System 

Project closed: IN-L-INAA009057\PCMSERVER\RET 670 LAB PRATC 


(jj>5/4/2010 10:35:55.471 AM 

Message 

[local]\admin - Syste... 

System 

Project opened: IN-L-INAA009057\PCMSERVER\RET 670 MODIFIED 7-4-10 

zl 


Logging 




















































































Differential Slope Setting 


Differential Protection Parameters 


Protected Object | [J | Protection Device | Characteristic Definition | Harmonic | 
Protected Object 


Transformer 




Vector Group 

n 


YD1Y0 


p Number of Windings 

r2 (?3 


Nominal Values 

Primary 

Secondary 

Tertiary 

Winding/Leg Name: 

Primary 

Secondary 

Tertiary 

f % 




Voltage: 

220,00 kV 

110,00 kV 

10,50 kV 

\ J 




Power: 

95.25 MVA 

95,25 MVA 

95,25 MVA 


Vector Group: 

1^ V 

D1 [D30‘] 

Y0IY01 

L J 

f | 

Starpoint Grounding: 


Yes 

No 

Yes _*] 

l _ _ j 

(Current: ^ 

249,97 A 

499,93 A 

5,24 kA 




Delta-Connected CT: 

|Ng 

|No 





/ RET 670IEC - Parameter. 



Group/Parameter Name 

IED Value 

► 

T3D1 



RatedVoltageWI 



RatedVoltageW2 

1 

1 


RatedVoltageW3 

c 


RatedCurrentWI 



RatedCurrentW2 

/ 


RatedCurrentW3 



ConnectTypeWI 


r 


ConnectTypeW2 




ConnectTypeW3 




ClockNumberW2 



ClockNumberW3 



ZSCurrSubtrWI 



ZSCurrSubtrW2 



ZSCurrSubtrW3 



TconfigForWI 



CTIRatingWI 



CT2RatingW1 



TconfigForW2 



CT1RatingW2 



CT2RatingW2 



PC Value 


220.00 


10.50 


WE (Y) 
Delta (D) 
WE [Y] 


1 [30 deg lag] 


0 [0 deg] 


On 


On 


400 


3000 


Yes 


2500 


400 


(250 

) 

500 

) 

5240 

1 

J 
























































































Differential Slope Testing 


JOMICRON Diff Operating Characteristic - [Test View: DiffOpCharl] 


File Edit View Test Parameters Window Help 





J 

I Prim 1 


• 

I Prim 1 


J 

I Prim 1 




J 

I 5ec LI 


• 

I 5ec L2 


• 

I Sec L3 




[ENG020] No CMC is connected to PC. 1 

[ENG020] No CMC is connected to PC. ** 

[ENG020] No CMC is connected to PC. 


23456789 10 
rrrrrrrrr 

































































































RET 670 - CT RATIO 


B Local Server\RET 670 LAB 24-03-10 - PCM 600 


File Edit View Tools IED Window Help 

TlfX 


Project Explorer 


Plant Structure 


■E 


0 RET 670 LAB 24-03-10 

□. li Region 

S. ^ Substation 

S. Voltage Level 

1EJ. p Bay 

S. ■ RET 670 IEC 

B. B Settings 

O Activate setting group 


iL 


Output 


- 


[j] B Time 

B B General settings 

B . B Power system 

El • B Communication 
B Analog modules 

n fmmm 

O Analoglnpi 
O Reference 

■ B 3PhaseAn 

■ B 3PhAnaloc 
■■ B 1/0 modules 
■■ B HMI 

■■ B Differential prote 
■■ B Current protectic 
■■ B Voltage protectic 
■■ B Control 
■■ B Monitoring 
■■ B Metering 


E 

E™ 

E- 

El- 

El- 

i- 

B- 


. B Setting group N1 


±J 


>te|[¥a □ Q Ellfr ^ |[1 D I BlU 


/ RET 670 IEC - Parameter ... 


Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Man 

NAMECH1 


TRM40-CH1 



13 character(s) 

RatedTransI 


1.0 

A 

0.1 

300.0 

CTStarPointl 


ToObject 




CTsecI 


1 

A 

1 

10 

CTpriml 


800 

A 

1 

99999 

NAMECH2 


TRM40-CH2 



13 character(s) 

RatedTrans2 


1.0 

A 

0.1 

300.0 

CTStarPoint2 


ToObject 




CTsec2 


1 

A 

1 

10 

^£T£rim^ 


BOO 

A 

1 

99999 

NAMECH3 


TRM40-CH3 



13 character(s) 

RatedTrans3 


1.0 

A 

0.1 

300.0 

CTStarPoint3 


ToObject 




CTsec3 


1 

A 

1 

10 

CTprim3 


800 

A 

1 

99999 

NAMECH4 


TRM40-CH4 



13 character(s) 

RatedTrans4 


1.0 

A 

0.1 

300.0 

CTStarPoint4 


ToObject 




CTsec4 


1 

A 

1 

10 

CTprim4 


2500 

A 

1 

99999 

NAMECH5 


TRM40-CH5 



13 character(s) 

RatedTransS 


1.0 

A 

0.1 

300.0 

CTStarPointS 


ToObject 




CTsecS 


1 

A 

1 

10 


d J-sJ*] 


T <| > x 



▼ ^ X 




Logging 


Wednesday, M arch 31,2010 S: 11:56 PM ABil 













































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


zi 


File Edit View Test Parameters Window Help 


JsJzJ 



I Prim L.. 


& 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrrrrr 


For Help, press FI 

































































































































Relay parameter settings 


I Local Server\RET 670 LAB PRATC - PCM 600 


File Edit View Tools IED Window 

& B BB i ■ 


Help 


_l J 


i 0 □ 


0 I B I A 


Project Explorer 


^ET 670 IEC - Parameter ... 


Plant Structure 


0 RET 670 LAB PRATC 

□. AA Region 

\E\ . Substation 

B ttt- Voltage Level 

S. p Elay 

□. i RET 670 IEC 

□. B Settings 

O Activate setting group 


B B Time 

EE]. B General settings 

Izl. B Setting group N1 

B B Differential protection 

B B T ran sformerD i ff3Wind[PD I F.S7T ] 


O 


i B LowlmpREF(PDIF,87N) 

i B HighlmpDifferential(PDIF,87) 

0 B Current protection 

0 B Voltage protection 

0 B Frequency protection 

0 B Secondary system supervision 

B B Control 


0. B Logic 


d 


■r <1 » X 



Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Man 

► 

T3D1 







Operation 


On 





SOTFMode 


Off 





IDiffAlarm 


0.20 

m 

0.05 

1.00 


tAlarmDelay 


10.000 

s 

0.000 

60.000 


IdMin 

| - 

0.30 


0.10 

0.60 


EndSectionl 


1.25 

IB 

0.20 

1.50 


EndSection2 


3.00 

IB 

1.00 

10.00 


SlopeS ection2 


40.0 

% 

10.0 

50.0 


SlopeS ection3 


60.0 

X 

30.0 

100.0 


IdUnre 

1_ 

10.00 

IB_J 

1.00 

50.00 


12/11 Ratio 


15.0 

% 

5.0 

100.0 


15/11 Ratio 


25.0 

X 

5.0 

100.0 


CrossBIockEn 


On 





NegSeqDiffEn 


Off 





IMinNegSeq 


0.04 

IB 

0.02 

0.20 


NegSeqROA 


60.0 

Deg 

30.0 

120.0 


OpenCT Enable 


On 





tOCTAIarmDelay 


3.000 

s 

0.100 

10.000 


tOCTResetDelay 


0.250 

s 

0.100 

10.000 


tOCTUnrstDelay 


10.00 

s 

0.10 

6000.00 


■ Output 





▼ ¥ X 

Date and Time 

| Category 

User 

Object 

Message 

a 

5/6/2010 10:01:11.866 AM 

Warning 

[local]\admin - Syste... 

T670J 

No goose receive logical devices found. 

5/6/2010 10:01:12.61 GAM 

Warning 

[local]\admin - Syste... 

RET 670 IEC 

No goose receive data configured! 


Logging 


Thursday, May 06, 2010 2:30:32 PM ABB a 



















































































Differential Slope Setting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


File Edit View Test Parameters Window Help 


zi 


JsJzJ 



I Prim L.. 


& 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrrrrr 


For Help, press FI 
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RET 670 

Differential Slope Plotting 


Power end productivity Aft 
for a bfittfir world ^ 





O Local Server\RET 670 MODIFIED 7-4-10 - PCM 600 


Differential Slope Plotting 




File Edit View Tools IED Window Help 

® | ife [S' H 0 10 & gj i 


: Project Explorer 


'=s 1 1 D 0 0 

▼ ^ X 


s IfW □ I fi I it, 


Plant Structure 


□. <U Region 

B■■■■■ Substation 

S - tth - Voltage Level 

B. p Bay 

\=\ . i RET G70 IEC 

E. B Settings 

O Activate setting group 




j B Time 

□ B General settings 

El. B Power system 

0. B Communication 

B B Analog modules 

O Analoglnputs9land3U 1 
O Analoglnputs9land3U 2 
O Reference channel service values 

j B 3PhaseAnalogGroup 

il B 3PhAnalogSummationGroup 

EJ B I/O modules 

0. B HMI 

B Differential protection 
& . B T ran sformerD iff3Wind[PD I F.87T ] 

L, "'“ o f jfff i 

EJ B Current protection 
0 B Voltage protection 
0■■■■■ B Control 
0"'" B Monitoring 

0. B Metering 

S. B Setting group N1 

0 B Differential protection 

B B T ransf ormerD if f 3Wind[PD I F,87T) 

1 . O T3D1 


/ RET 670 IEC - Parameter ... 


; Output 


▼ <1 l> X 



Group / Parameter Name 

IED Value 

PC Value 

Unit 

Min 

Maw 

► 

T3D1 







RatedVoltageWI 


220.00 

kV 

0.05 

2000.00 


RatedVoltageW2 


110.00 

kV 

0.05 

2000.00 


RatedVoltageW3 


10.50 

kV 

0.05 

2000.00 


RatedCurrentWI 


250 

A 

1 

99999 


Finn 

A 

1 

99999 

RatedCurrentW3 


52.0 

A 

1 

99999 


ConnectTypeWI 


WYE (Y) 





ConnectTypeW2 


Delta (D) 





ConnectTypeW3 


WYE (Y) 





ClockNumberW2 


1 [30 deg lag] 





ClockNumberW3 


0 [0 deg] 





ZSCurrSubtrWI 


On 





ZSCurrSubtrW2 


Off 





ZSCurrSubtrW3 


On 





TconfigForWI 


No 





CTIRatingWI 


400 

A 

1 

99999 


CT2RatingW1 


3000 

A 

1 

99999 


TconfigForW2 


Yes 





CT1RatingW2 


2500 

A 

1 

99999 


CT2RatingW2 


400 

A 

1 

99999 


▼ ^ X 


Date and Time 

Category 

User 

Object 

Message 

5/4/2010 10:35:55.236 AM 

Message 

[local]\admin - Syste... 

System 

Project closed: IN-L-INAA009057\PCMSERVER\RET 670 LAB PRATC 

5/4/2010 10:35:55.471 AM 

Message 

[local]\admin - Syste... 

System 

Project opened: IN-L-INAA009057\PCMSERVER\RET 670 MODIFIED 7-4-10 




Logging 



























































































Differential Slope Plotting 


I 1 Local Server\RET 670 LAB PRATC - PCM 600 


File Edit View Tools IED Window 

Project Explorer 


Help 


_l J 


i i q 0 a 

▼ ¥ X 


D I B11 A 


'RET 670 IEC - Parameter ... 


Plant Structure 


0 RET 670 LAB PRATC 

□. JJ Region 

\E\ . Substation 

B ttt- Voltage Level 

S. p Elay 

□. i RET 670 IEC 

□. B Settings 

O Activate setting group 


If] B Time 

El. B General settings 

\E\ . B Setting group N1 

B- B Differential protection 

B B T ran sformerD i ff3Wind[PD I F.S7T ] 


O 


i B LowlmpREF(PDIF,87N) 

i B HighlmpDifferential(PDIF,87) 

0 B Current protection 

El B Voltage protection 

El B Frequency protection 

0 B Secondary system supervision 

0 B Control 

0. B Logic 


Required values for 
differential slope plotting 


d JaJx] 


w A l> X 



Group / Parameter Name IED Value 

PC Value 

Unit 

Min 

Man 

► 

T3D1 




Operation 

On 



SOTFMode 

Off 



IDiffAlarm 

0.20 

m 

0.05 

1.00 


tAlarmDelay 

10.000 

s 

0.000 

60.000 

— 

IdMin 

rar - 

Tts -1 

| 0.10 

0.60 

EndSectionl 

1.25 

IB 

1 0.20 

1.50 

EndSection2 

3.00 

IB 

J 1.00 

10.00 


SlnnpSpnHnn? 



J 10.0 

50.0 

4 

^lopeSection3 

80.0 

% 

1 30.0 

100.0 


IdUnre 

10.00 

IB 

J 1.00 

50.00 


12/11 Ratio 

15.0 

% 

5.0 

100.0 


15/11 Ratio 

25.0 

% 

5.0 

100.0 


CrossBIockEn 

On 



NegSeqDiffEn 

Off 



IMinNegSeq 

0.04 

IB 

0.02 

0.20 


NegSeqROA 

60.0 

Deg 

30.0 

120.0 


OpenCT Enable 

On 



tOCTAIarmDelay 

3.000 

s 

0.100 

10.000 


tOCTResetDelay 

0.250 

s 

0.100 

10.000 


tOCTUnrstDelay 

10.00 

s 

0.10 

6000.00 


\ Output 





▼ ^ X 

Date and Time 

| Category 

User 

Object 

Message 

3 

JW6/2010 10:01:11.866 AM 

Warning 

[local]\admin - Syste... 

T670J 

No goose receive logical devices found. 

5/6/2010 10:01:12.61 GAM 

Warning 

[local]\admin - Syste... 

RET 670 IEC 

No goose receive data configured! 


Logging 


Thursday, May 06, 2010 2:30:32 PM ABB ^ 

















































































Given Values 

1) Ibias 

2 ) Idmin 

3 ) Endsection 1 

4) Endsection 2 

5) Slopesection2 

6) Slopesection3 

7) IdUnre 

8) X3 

9 ) Y2 


250 
0.3 IB 
1.25 IB 
3.00 IB 
40% 

80% 

10 IB 

? Refer next slide 
? Refer next slide 


Differential Slope Rioting 


75 

312.5 

750 


2500 



Differential Slope Plotting Procedure 



















































Differential Slope Plotting 


I Local Server\RET 670 LAB PRATC - PCM 600 


File Edit View Tools IED Window 

Project Explorer 


Help 


_l J 


i 0 □ 


0 I B I A 


RET 670IEC - Parameter... 


Plant Structure 


Group / Parameter Name 


IED Value 


PC Value 


Unit 


Min 


0 RET 670 LAB PRATC 

□. JJ Region 

\E\ . Substation 

B ttt- Voltage Level 

S. p Bay 

□. i RET 670 IEC 

□. B Settings 

O Activate setting group 


► T3D1 


Operation 

SOTFMode 

IDiffAlarm 

tAlarmDelay 


El B Time 

EE]. B General settings 

\E\ . B Setting group N1 

B- B Differential protection 

B B T ran sformerD i ff3Wind[PD I F.S7T ] 


O 


i B LowlmpREF(PDIF,87N) 

i B HighlmpDifferential(PDIF,87) 

0 B Current protection 

0 B Voltage protection 

0 B Frequency protection 

0 B Secondary system supervision 

B B Control 

0. B Logic 


CrossBIockEn 

NegSeqDiffEn 

IMinNegSeq 

NegSeqROA 

OpenCT Enable 

tOCTAIarmDelay 

tOCTResetDelay 

tOCTUnrstDelay 


On 


Off 


0.20 


10.000 


0.05 

0.000 


On 


Off 


0.04 


60.0 


On 


3.000 


0.250 


10.00 


Man 


1.00 

60.000 


10.000 

10.000 

6000.00 


d 


■r <1 » X 



EndSectionl 


r 

1.25 ^ 


IB 

0.20 

1.50 


EndSection2 



3.00 


IB 

1.00 

10.00 


SlopeS ection2 



40.0 



10.0 

50.0 


SlopeS ection3 



80.0 


% 

30.0 

100.0 


IdUnre 



10.00 


IB 

1.00 

50.00 


12/11 Ratio 



15.0 


% 

5.0 

100.0 


15/11 Ratio 



25.0 J 


% 

5.0 

100.0 


\ Output 





▼ ^ X 

Date and Time 

| Category 

User 

Object 

Message 

a 

& 5/0/2010 10:01:11.866 AM 

Warning 

[local]\admin - Syste... 

T670J 

No goose receive logical devices found. 

5/6/2010 10:01:12.61 GAM 

Warning 

[local]\admin - Syste... 

RET 670 IEC 

No goose receive data configured! 


ii 


Logging 


Thursday, May 06, 2010 2:30:32 PM ABB ^ 











































































Differential Slope Plotting Procedure 


12 - * 


Note:- 


To get values in secondary divide the values 
by lb ie 250 


Formula 


A Slope zr 

A Idiff 

A Ibias 


Note lb = 250 



312.5 


750 

























Differential Slope Plotting 


File View Function Help 




■& Custom 
fl-0 RIO 

O Device 
M Differential 
■O CB Configuration 


hdu it type 

@ Ll-E 
©L2-E 
0L3-E 

Result 

Act. 


L1-L2 
0 L2-L3 
0L3-L1 


DIFFERENTIAL 

Press Edit to view or edit this td 


Edit... 


I:0W:0E:0 J 


L1-L2-L3 


Dev. 


0.75 - 


0.50 - 


0.25 


Differential Protection Parameters 


x 


Protected Object 


CT 

Protection Device 

Characteristic Definition 

Harmonic 


ldiff>: 

ldiff»: 

Start point: 
Ibias: 

Idiff 

End point 
Ibias: 

Idiff 

Slope: 


Defined Segments: 




0.30 In 
10.00 In 


0.00 In 
0.00 In 

0.00 In 
0.00 In 


0.00 


Idiff 
9 - 
8 - 
7 

6 - 
5 - 
4 

3 H 

2 

1 H 

0 


— 

10 


— r~ 

20 


30 


—i 

40 


—i— 

50 

Ibias 


—i— 

60 


— r~ 

70 


— r~ 

80 


90 


@Auto-init Start point 
@ Show Grid 


Add Cut from here Update 


Remove All 


OK 


Cancel Help 

















































































Differential Slope Plotting 


File View Function Help 


£ 


0 Custom 
0-0 RIO 

0 Device 
0 Differential 
0 CB Configuration 


i-auir type 

@ Ll-E 
0L2-E 
0L3-E 

Result 

Act. 


L1-L2 

©L2-L3 

©L3-L1 


DIFFERENTIAL 

Press Edit to view or edit this td 


Edit.. 


I:0W:0E:0 J 


0 L1-L2-L3 


Dev. 


0.75 


0.50 



Differential Protection Parameters 


Protected Object 


CT 

Protection Device 

Characteristic Definition 

Harmonic 


ldiff>: 

ldiff»: 

Start point: 
Ibias: 

Idiff 

End point: 
Ibias: 

Idiff 

Slope: 


Defined Segments: 


0.30 In 


10.00 In 


0.00 In 


0.30 In 


1.25 In 


0.30 In 


0.00 


Idiff 
9 
8 
7 ■ 
6 
5 
4 
3 
2 
1 

0 ■ 


—i— 

10 


20 30 


— r~ 

40 


—i— 

50 

Ibias 


60 


— r~ 

70 


—i— 

80 


90 


@Auto-init Start point 
@ Show Grid 


Add 


Cut from here Update 


Remove All 


OK 


Cancel 


Help 


" 7 ^" 

























































































Differential Slope Plotting 


_J QMICRQN Diff Operating Characteristic - [Test View: DifPOpChari.otf] 


[j£] File Edit View Test Parameters Window Help 





VL1-E 


VL2-E 


V L3-E 


I Prim L... 


I Prim L... 


I Prim L... 


I Sec LI 


I Sec L2 


I Sec L3 


*J|(ENG020) No CMC is connected to PC. 
J (ENG020) No CMC is connected to PC. 


1 2 3 4 5 6 7 8 

rrrrrrrr 


9 10 

r r 


lx |x 


















































































Differential Slope Plotting 


J OMICRON Diff Operating Characteristic - [Test View: DiflOpCharl.otf| 


[]£] File Edit View Test Parameters Window Help 





J 

VL1-E 


VL2-E 


VL3-E 


I Prim L... 


I Prim L.. 


I Prim L.. 


I Sec LI 


I Sec L2 


I Sec L3 


i! 


(ENG020) No CMC is connected to PC. 
(ENG020) No CMC is connected to PC. 


1 23456789 10 

ccccccrccc 






































































Differential Slope Plotting 






















































































Differential Slope Plotting 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


File Edit View Test Parameters Window Help 


zi 


JsJzJ 



I Prim L.. 


& 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrrrrr 


For Help, press FI 





























































































Antony RAJA, INOPC - 08/08/2013 

RET 670 

Differential Slope Testing 


Power end productivity Aft 
Tor a bettor world ^ 





Differential Slope Testing 


IOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


File Edit View Test Parameters Window Help 

Q|aa?lHl *| mjm ®| Blffl*l & I m I ► | ■ | ii |>: | f |Hf?| I 


d 




Shot Test | Search Test | General | Binary Out | 



IdiFf 

Ibias 


Fault type 
F Ll-E 
r L2-E 
IT L3-E 


Result 

Act. 


Add 


3.80 In Remove 


Remove All 


T L1-L2 
C L2-L3 
C L3-L1 


r L1-L2-L3 


Dev. 


Operating Characteristic Diagram 







/ 









/ 

/ 








/ 

/ 


7X> 

i X s 

1 

7 






/ 

/ 


V/ 

7 






/ 

/ 


/ 

7 

/ 






/ 

,■■■ 







> 

/ 

/ 

/ 







/ 

/ 

Y\ 

V 






/ 

/ 

4 

Select the point 



/ X 

/ [i 

□£ _. i 

diff = 2.80 /Ibias 3.80| 

in the slope & 



/ 

/ 

/ 


i 

tnen 

click AUU 











-i 

\ -i 

i-1 

i-1 


1-1 

\ -i 

i-1 

i- 


8 10 
Ibias [In] 


12 


14 


16 


I Prim L.. 


m 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

rrrrrrc err 
































































Differential Slope Testing 


JOMICRON Diff Operating Characteristic - [Test View: DifFOpCharl] 


l£i File Edit View Test Parameters Window Help 

Q|aa?lHl *| mjm ®| Blffl*l i> I m I ► I ■ I ■■ l>l f I iff 11 


a ^b£j*j 


JsJzJ 


Shot Test | Search Test | General | Binary Out | 


Operating Characteristic Diagram 




I bi a s 


10 


9 - 


8 - 


7 - 


6 - 


Add 


3.80 In Remove 


Remove All 


4 - 


r L1-L2-L3 


1 - 


Dev. 







/ 






/ 

/ 





/ 

/ 






/ 

/ 

/y 




/ 

/ 


/ 

Y_ 




/ 

2 

A 

J/A 



> 

/ 

/ 

/ 




/ 

/ 

/ 

7 

V 



k“ / 

j 




/ * 

/ 

/ 




/ 

/ 

y 


















8 


10 


12 


Ibias [In] 


Once the point is 
selected it gets 
added in the Test 
points Colum 


14 16 


I Prim L.. 


m 

I Prim L.. 


m 

I Prim L.. 


J 

I Sec LI 


J 

I Sec L2 


J 

I Sec L3 


(ENG020) No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 
[ENG020] No CMC is connected to PC. 


1 23456789 10 

r r r r r r r r r r 





































































Differential Slope Testing 


EoMICRON Diff Operating Characteristic - [Test View: DiffOpCharl]] 

-□IX 

0 File Edit View Test Parameters Window 

Help 


D Q iH® if ^ i> w 





Shot Test Search Test | General | Binary Out 


Idiff 

Ibias 

tact 

tnom 

a 

0 3.50 In 

7.50 In 

Not tested 

N/T 


0 3.30 In 

11.70 In 

Not tested 

N/T 


0 4.70 In 

8.80 In 

Not tested 

N/T 


0 5.70 In 

10.10 In 

Not tested 

N/T 


0 4.80 In 

6.90 In 

Not tested 

0.03 s 

|—1 

0 6.20 In 

8.00 In 

Not tested 

0.03 s 


0 6.80 In 

11.60 In 

Not tested 

N/T 


0 7.90 In 

9.90 In 

Not tested 

0.03 s 


0 8.70 In 

11.30 In 

Not tested 

0.03 s 

_ 

0 8.40 In 

13.50 In 

Not tested 

N/T 


0 9.40 In 

11.90 In 

Not tested 

0.03 s 


0 10.40 In 

5.60 In 

Not tested 

0.03 s 


0 10.20 In 

11.10 In 

Not tested 

0.03 s 


0 10.40 In 

14.80 In 

Not tested 

0.03 s 


-I- 

III 

► 



Idiff 

Ibias 


Fault type 
(§)L1-E 
0L2-E 
©L3-E 


Result 

Act. 


10.40 In | Add 


14.80 In Remove Remove All 


) L1-L2 
) L2-L3 
L3-L1 


Idiff [In] 


10 -- 


6 - 


5 - 


3 - 


Operating Characteristic Diagram 


9 

VLl-E 







/ 

/ 






• 



/ 

/ • 

. .J. 

* 






/ 

/ 

« 

// 

u/z 

/ 






/ 

/ 

• 

// 

/// 

// • 

/ 






/\ 

« 

/ 

/ 






/ 

/ 

4 

f 

/ ' 

// • 

/ 






/ 

/ 








/ 

/ 

t 

7 . 






• / 

/ 

•,/ • 


• 


' uriLc Lue uumib ridb ueen 

selected, then the Start / 


/ 

/ • 

/ 

/ 





Continue test can be 

selected for testing the 

/ 

. / « 

•2 


4 

1 



points 

/ 









- ^-1 

-1 


1 







VL2-E 


VL3-E 


9 

I Prim L.. 


9 

I Prim L.. 


9 

I Prim L.. 


I Sec LI 


I Sec L2 


I Sec L3 


Ibias [In] 


8/6/201311:29:26 AM: (ENG020) No CMC is connected to PC. 


123456789 10 

rcrrcrcrrc 


For Help, press FI 













































REPORT 





































REPORT 

RET diff chara full optipn lab.otf 

Test Object - Differential Parameters 


Protected Object: 

Protected Object: Transformer 

Vector Group: YD1Y0 


Winding/Leg Name: 

Primary 

Secondary 

Tertiary 

Voltage: 

Power: 

Starpoint Grounding: 
Delta-connected CT: 

220.00 kV 

95.25 MVA 

Yes 

No 

110.00 kV 

95.25 MVA 

No 

No 

10.50 kV 

95.25 MVA 

Yes 

No 


CT: 


Winding/Leg Name: 

Primary 

Secondary 

Tertiary 

CT Current Prim: 

CT Current Sec: 

CT Grounding: 

Gnd CT Prim Current: 

Gnd CT Sec Current: 

Gnd CT Grounding: 

800.00 A 

1.00 A 

tow. Prot. Obj. 
200.00 A 

1.00 A 
n/a 

2500.00 A 

1.00 A 

tow. Prot Obj. 

800 00 A 

1.00 A 
n/a 

3000.00 A 

1.00 A 

tow. Prot. Obj. 

800 00 A 

1 .00 A 
n/a 


Protection device: 

Reference Winding: 

Ibias Calculation: 

Zero Seq. Elimination: 
Reference Current: 
Ground CT Used: 
Disable Comb char.: 


Primary 

max (Ip, Is) (K I = 1 00) 

IL-IO 


PO nominal current 
No 

Yes 












REPORT 


Disable Comb, char.: 

Yes 

tdiff>: 

0.03 s 

Idiff>: 

0 30 In 

tdrff»: 

0 03 s 

ldiff»: 

10 00 In 

ttol rel: 

3.00 % 

Itol rel: 

2 00 % 

ttol abs: 

0.01 s 

Itol abs: 

0 05 In 




Test Module 




Name: 

OMICRON Diff Operating 
Characteristic 

Version: 

2.30 

Test Start: 

06-Apr-2010 10:14:38 

Test End: 

Q6-Apr-2010 1 

User Name: 
Company: 


Manager: 



Test Settings: 




Testing: 

Primary ! Secondary 



Max. Test Time: 

1.50 s 

Delay Time: 

0 25 s 

Prefault: 

No 



Prefault current: 

0.00 In 

Prefault time: 

0.000 s 

Vout enabled: 

No 

Vout winding: 

Primary 

GPS/IRIG-B enabled: 

No 

GPS/IRIG-B side: 

Primary 


Binary Outputs 

Bin. out 1: 0 

Bin. out 2: 0 

Bin. out 3: 0 


:15:37 



Bin. out 4: 


REPORT 


Test Results for Fault Type L1-E at Reference Side Primary 


Idiff 

Ibias 

Nominal 

Trip Time 

Actual Trip 

Ti me 

State 

Result 

0.70 In 

1.20 In 

0 .0300 s 

0 0256 s 

T ested 

Passed 

1.10 In 

2.60 In 

0 .0300 s 

0 0294 s 

T ested 

Passed 

1 60 In 

3.10 In 

0 .0300 s 

0 0305 s 

T ested 

Passed 

3.00 In 

3.90 In 

0.0300 s 

0 0296 s 

Tested 

Passed 

3.90 In 

1.00 In 

0.0300 s 

0 0317 s 

Tested 

Passed 

5.60 In 

3.00 In 

0.0300 s 

00317s 

Tested 

Passed 

7 50 In 

3.60 In 

0.0300 s 

0 0294 s 

Tested 

Passed 

5 20 In 

6.90 In 

0.0300 s 

0.0315 s 

T ested 

Passed 

8 40 In 

4.90 In 

0 .0300 s 

00312s 

T ested 

Passed 

11.20 In 

4.00 In 

0.0300 s 

0 0275 s 

T ested 

Passed 

8.90 In 

9.50 In 

0.0300 s 

0 0295 s 

Tested 

Passed 

7 10 In 

9.50 In 

0.0300 s 

0 0321 s 

Tested 

Passed 

10.40 In 

15.40 In 

0.0300 s 

0 0268 s 

Tested 

Passed 

9 40 In 

14.80 In 

N/T 

NTT 

Tested 

Passed 

8 40 In 

12.60 In 

N/T 

0.031 1 s 

T ested 

Passed 

8 30 In 

15.10 In 

N/T 

N/T 

T ested 

Passed 

6 70 In 

11.10 In 

N/T 

N/T 

T ested 

Passed 

4.60 In 

9.00 In 

N/T 

NTT 

Tested 

Passed 

3.50 In 

6.60 In 

N/T 

NTT 

Tested 

Passed 

2.90 In 

5.80 In 

N/T 

NTT 

Tested 

Passed 

1.80 In 

4.70 In 

N/T 

NTT 

T ested 

Passed 

1.20 In 

3,80 In 

N/T 

N/T 

T ested 

Passed 

0.80 In 

3.10 In 

N/T 

N/T 

T ested 

Passed 

0.60 In 

2.40 In 

N/T 

N/T 

T ested 

Passed 

0.20 In 

1.50 In 

N/T 

NTT 

Tested 

Passed 

1.60 In 

7.00 In 

N/T 

NTT 

Tested 

Passed 

2.50 In 

15.40 In | 

N/T 

NTT 

Tested 

Passed 










REPORT 


Operating Characteristic Diagram 



i 


3 


4 


5 


6 


Shot 
























Power and productivity 
for a better world™ 



